• The authors have no financial conflicts of interest. This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons. org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. ticipated in the cardiac rehabilitation program in the sports medicine center of our hospital, under the wireless ECG monitoring system (Quinton Q-Tel Cardiac Rehabilitation Management System, Cardiac Science, Bothell, WA, USA). The patient's ECG signal was transmitted from a transmitter to a receiver at frequency of 2.4 GHz by the system. Five leads were attached to the patient's chest wall for ECG monitoring during exercise. The ECG monitor had shown clear ECG signals until WLAN (SK Telecom, Seoul, Korea) was set up at the sports medicine center. Therefore, EMI from WLAN on ECG monitoring system was suspected. The WLAN signals were transmitted at 100 mW and in the 2.4 GHz frequency bands. Wireless access point was located 2 m apart from the receiver of the ECG monitoring system. A distorted ECG signal was displayed when WLAN was turned on (Fig. 1A) . The ECG signal was normalized after WLAN was turned off (Fig. 1B) . Abnormal ECG signal reappeared right after turning on the WLAN (Fig. 1C) . We concluded that WLAN signal interfered ECG signal. Thus, we removed the WLAN device from the sports medicine center.
Discussion
Mobile cellular phones and other wireless communication devices are widely used by in-hospital care providers.
2) It has been recognized that wireless devices can induce EMI that may interfere in the operation of cardiac monitors, 4) pacemakers, 5) implantable defibrillators, 6) and ventilators. 7) It has been reported that mobile cellular phones produce EMI on modern ECG machines when activated in di-rect contact to the acquisition module and EMI impairs ECG interpretation. 8) In addition, it has been shown that magnetic field based wireless auto identification technology produces hazardous EMI in two 12-lead ECG machines.
9)
It has been known that WLAN is far less likely to produce EMI than mobile cellular phones and clinically relevant EMI is very uncommon at distances greater than 1 m.
2) In our case, the WLAN signal interfered ECG monitor signal, though wireless access point was located 2 m apart from the receiver of ECG monitoring system. We speculate that EMI occurred because WLAN and ECG monitor operated in the same 2.4 GHz band. A different ECG monitoring system (Philips Medical System, Andover, MA, USA) has been used at the cardiology unit in our hospital. The frequency range of the system allows operation in both the 590-632 MHz and the 406-480 MHz frequency bands. WLAN in the cardiology unit operates in the 2.4 GHz frequency bands. There is no interference between ECG monitoring system and WLAN in the cardiology unit. Therefore, sharing the same frequency band may lead to interference.
10)
To our knowledge, this is the first case of EMI from WLAN on an ECG monitoring system in Korea. WLAN is used more frequently than in the past, therefore, EMI from WLAN on medical apparatus should be carefully monitored. 
